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Introduction 
 
Demand response is about increasing the responsiveness of electricity demand to changes 
in wholesale electricity prices.  The idea is that if consumers have both the incentive and 
the ability to vary their demands in response to prices in something like real time, then 
the volatility of prices can be dampened, bringing economic, reliability and even 
environmental benefits.1 
 
“However, what is really needed is the ability to aggregate multiple distributed loads by 
allowing each metered load sink to be a member of more than one load group.  This 
requires load to be situated across the network for optimal benefits,” states Mark Knight, 
director of product development at Project Yangtze.2  Grouping residential and small 
commercial loads both regionally and locally could allow the emulation of current 
curtailment programs.  It would also have the capability to provide distributed load 
curtailment by reducing load that has been aggregated from geographically dispersed 
locations.  There must be motivation for the customer to reduce load in order for this to 
be effective.  Individually, a residential or small commercial customer is not going to 
control enough load to influence prices, but if enough of these customers had interval 
metering with automated meter reading (AMR), their load could be aggregated to a 
sufficient level.3 
 
 
Demand-side response (DSR) schemes take as many forms as there are companies and 
jurisdictions, but are broadly split into system-led and market-led approaches.  System-
led schemes are initiated by system operators such as PJM, and focus on system 
reliability.  In a market-led approach, end-use customers enter into agreements with 
suppliers, or third-party demand-response aggregators or EDCs, to reduce loads in pre-
specified ways when triggered by market conditions.  One of the earliest market-led 
strategies was time-of-use (TOU) pricing.  However, such schemes, while in many ways 
an improvement on flat prices, can only approximate real market conditions.  As a result, 
real-time pricing (RTP) schemes have emerged that use smart metering and 
communications technologies or information technologies(IT) to reward demand 
response behavior in real time.  The steps needed will vary widely from market to 
market, but common threads could include modifying retail price regulation, creating 
incentives (or removing disincentives—such as load profiling) to invest in smart metering 
and communications infrastructure, or creating a smooth IT interface among system 
operators, retailers and customers necessary to enable demand response markets to 
operate efficiently and in real time.4 

                                                 
1Phil Harrington, “The Power to Choose,” Energy Markets, pp 30-32 (February 2004) 
2 Mark Knight, “Load Curtailment,” Energy Markets (www.energy-markets.com) 
3 Ibid. 
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Background 
 
This Commission is interested in setting forth a policy statement on DSR that is market-
driven, that could be available to any customer on a voluntary basis, and that would be 
implemented by the Electric Distribution Company (EDC), which currently serves as 
Provider of Last Resort and plays a major role in determining load-shapes for planning 
purposes by the PJM. These programs would be available to all customers on a voluntary 
basis and be ramped up over time. Commission staff surveyed the major Pennsylvania 
EDCs for DSR technologies and their associated deployment costs for the following: 

• Demand-side response program activity (operational and pilot programs);  
• Requirements for distribution-wide availability; and 
• Existing metering and load control devices. 

 
Commission staff also presented the EDCs with hypothetical questions in order to capture 
the IT interface technologies, such as those needed for billing systems that would be 
needed for implementation of DSR across customer classes.  Following is our summary 
analyses related to the costs associated with DSR technology deployment and the IT 
hypothetical, along with certain noteworthy, detailed specifics received from each EDC. 
 
Effective DSR will require a significant deployment of technology at some cost by 
electric distribution companies.  The degree of this deployment will depend on the nature 
of an EDC’s obligation to its customers.  The Commission has not yet defined this 
obligation, so in order to assess at least one perspective on the information technology 
necessary to make DSR available upon any customer’s request, the following 
hypothetical, obligation-to-serve scenario was proposed to each major, investor-owned 
EDC: 
 

By 2010, all customers must have the opportunity to access a demand side 
response program within a reasonable time after making a request.  EDCs, 
assuming they are the provider of last resort, will design a proposed plan in 
accordance with principles set forth in a PUC Policy Statement.  They will have 
the flexibility to implement a program or programs of their choice, provided that 
they comply with the requirements established by the Commission through a 
process that entails the receipt and review of comments.  EDCs will receive full 
recovery of reasonable costs, regardless of whether customers ever access or use 
the available programs or how many customers participate.  In order to implement 
one of the approved programs on a wide-scale basis, the EDC will find it 
necessary to significantly enhance or completely replace their current billing 
system and/or other supporting IT infrastructure, so as to permit alternative rate 
structures that are associated with the DSR technology of choice and to allow 
customers to participate in DSR programs.   

 
After careful review of the hypothetical, each EDC was presented with an identical set of 
three questions for responding to the above hypothetical.  These questions appear below, 
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followed by an analysis of the responses provided to the hypothetical and an inventory of 
existing EDC metering and load control devices. 
 

Q.1 Is there a ballpark dollar estimate available for enhancement or replacement of 
the current billing system and/or other supporting IT infrastructure (such as 
meter data repository or other mechanism for the conversion of billing data) that 
we could utilize for purposes of giving the Commission some idea what the impact 
on rates would be if it were to order such upgrades?  If possible, it would be 
helpful if an example could be provided to show the monthly impact on the 
average residential bill, using some basic assumptions on items such as carrying 
charges and the length of recovery time, of making system changes that are 
necessary to allow for consumer access to DSR tools or programs.   

 
Of the six major EDCs, cost estimates for upgrading systems and equipment ranged from 
$1.2 to over $327 million.  These costs are first-costs and do not convey recurring 
operational costs.  Not all companies had a specific program in mind, e.g. Smart 
Thermostats, when deriving these estimates, but where specific programs served as a 
model, key assumptions were provided.  Cost estimates primarily addressed billing and 
did not include an array of possible costs such as the capacity for long-term storage of 
hourly data and real-time feedback capabilities that may be required.  No company 
included program marketing costs in its estimate.   
 
Not all EDCs provided information on rate impacts.  However, from the limited data 
received, the impact on a customer’s monthly bill was estimated to be as little as 0.05 
mills per kWh, as a non-by-passable surcharge on all customer classes, or as great as 
$3.75, as an “adder” fee applied  to all customers.   
 
PECO Energy appeared to be the only company that considered all customer classes in its 
total program costs.  Others presumably did the same, based upon their existing IT 
infrastructure and inventory of metering and load control devices.  On this basis, existing 
DSR capacity varied widely.  For example, the number of standard residential meters 
ranged from 543,854 to 1.3 million, with a meter cost from $24 each to as much as $244.  
Only FirstEnergy and PPL had over 10,000 TOU residential meters installed with a per 
meter cost of $153 to $259.  Duquesne Light was the only company to report that it has 
load control devices for its residential customers, but the numbers are few (64 at a per 
meter cost of $200).  Regarding existing DSR capability for C&I customers, the only 
factor all EDCs have in common is the fact that no load control devices are currently 
available and that the cost per device is unknown. 
 
Allegheny Power stated that only a slight modification to its existing billing system 
would be needed to accommodate new rates for billing, but that many other IT items such  
as a new management system would incur the bulk of its costs to upgrade its system.  
Allegheny Power has 672,831 standard residential meters that cost $24 each.  Currently 
no TOU or interval meters or load control devices are installed on the premises of 
residential customers. Commercial technology currently available includes 23,917 
standard meters at a cost between $70 and $300 each meter. There are 1402 industrial 
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interval meters which do not need upgrading. There are no load control devices available 
for commercial and industrial customers. 
 
Allegheny Power’s estimate assumed implementation of a smart thermostat and appliance 
control program at a cost of $12 million.  The company’s assumed participation rate was 
at about three percent or between 15,000 to 20,000 customers.  This estimate included the 
cost of customer education and enrollment.  To put the program in place an average 
carrying charge of $0.00037/kWh would be assessed to all residential customers 
(participating and non-participating; shopping and not shopping).  This would increase a 
customer’s bill averaging 1000 kWh per month by $0.37. 
 
Duquesne Light Company reported that the estimated cost for enhancement is currently 
unknown.  However the company did report that the estimated costs of replacing its 
current billing system would range between $11 million and $27 million.  The company 
did not provide an estimate of the monthly impact on the average residential bill.   
 
An inventory of Duquesne Light’s metering capacity and load control devices was 
performed.  The company reported it has 543,854 standard residential meters installed 
that cost between $60 and $150 (meter only).  The company has 177 interval residential 
meters ($289 and $499 per meter) and 64 load control residential meters ($200).  For C&I 
customers, there are currently 61,692 standard meters, 1,754 TOU meters, and 831 
interval meters; all meter types cost between $60 and $499.  There are no load control 
devices installed for C&I customers. 
 
FirstEnergy targeted changes that would be needed to apply a rate change for an 
interval/metering TOU program.  The company reported that it currently has no 
mechanism in place to provide DSR for residential customers, that its capability is limited 
to the large customer.  Regarding FirstEnergy’s existing metering and load control 
devices, the company reported having nearly one million standard residential meters 
installed ($70/meter), approximately 80,000 TOU residential meters ($153-$183).  No 
interval meters or load control devices are currently available for residential customers.  
An inventory of FirstEnergy customer metering devices is provided below. 
 

FirstEnergy Meter & Load Control Device Inventory 
 Standard Meters 

#/(Cost) 
TOU Meters 
#/(Cost) 

Interval Meters 
#/(Cost) 

Load Control 
Devices 
#/(Cost) 

Residential 1,000,000 
($70) 

80,000 
($153-183) 

0 0 

Commercial 149,215 
($150-$190) 

531 
($190) 

406 
($432-$632) 

0 

Industrial 3593 
($150-$190) 

353 
($190) 

587 
($432-$632) 

0 

 
In order to provide DSR system-wide, FirstEnergy reported that a first-cost estimate for 
software upgrades is $232 million (in 2004 dollars) with an annual operating cost 
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estimated to be $4.4 million.  The per-customer cost is estimated at $3.75 per month with 
a 14-year declining rate of depreciation for the equipment. These costs include the 
installation of new substation infrastructure and new metering and metering upgrades. 
 
PECO Energy did not consider the final-form DSR program in its cost estimates; 
however, the company conceded that a TOU or Smart Thermostat program would not be 
out of the question.  PECO’s estimate for upgrading meter data repository and 
enhancement of its existing billing system to support a new DSR rate is $3 million.  With 
an assumed five-year life cycle for the software at a 10% discount rate, the estimated per-
customer monthly charge would be $0.05 or an increase of $0.00005/kWh with carrying 
charges spread over 1.4 million customers or 20 million MWH.  Hardware upgrades were 
not included in PECO’s estimate.  A request for an inventory of PECO’s meter and load 
control devices produced only the numbers of standard meters installed:  1.3 million 
residential; 152,000 commercial; and 3000 industrial. 
 
PPL’s estimate relates to the implementation of a suite of DSR programs for TOU, which 
would require a meter data management system that would cost between $2.5 and $5 
million.  Unlike Allegheny Power, PPL stated that its billing system is meter-specific, 
making an upgrade much more complex and costly.  PPL stated that its estimate has one 
caveat—the ability to add a nominal fee for data storage.  Following is the metering 
device inventory prepared by PPL. 
 

PP&L Meter & Load Control Device Inventory 
 Standard Meters

#/(Cost) 
TOU Meters 
#/(Cost) 

Interval Meters 
#/(Cost) 

Load Control 
Devices 
#/(Cost) 

Residential 1,165,001 
($76-$244) 

14,921 
($259) 

649 
($244-$311) 

0 

Commercial 124,741 
($76-$244) 

759 
($259) 

43,467 
($244-$1200) 

0 

Industrial 0 16 
($259) 

1,396 
($254-$1,200) 

0 

 
UGI estimated the cost to upgrade its billing system only.  To enhance billing data 
collection servers and to replace the current billing mainframe would be approximately 
$1.2 million (in 2004 dollars).  The costs of metering and meter-related hardware and 
software are not included in its estimate.  Additional funds would be needed to provide 
additional data storage required by BCS, to perform unbilled calculations, and to set-up 
interaction with its current system.  UGI’s meter and load control device inventory results 
appear in the following table. 
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UGI Meter & Load Control Device Inventory 
 Standard Meters

#/(Cost) 
TOU Meters 
#/(Cost) 

Interval Meters 
#/(Cost) 

Load Control 
Devices 
#/(Cost) 

Residential 53,950 
($75) 

7 
($180) 

350 
($180) 

0 

Commercial 5,245 
($120) 

0 
($245-$265) 

2,013 
($245-$265) 

0 

Industrial 26 
($120) 

0 
($245-$265) 

134 
($245-$265) 

0 

 
Q.2 How long would it take to make the billing system changes and/or implement 

other supporting IT infrastructure necessary to allow for implementation of a 
DSR program on a wide-scale basis? 

 
Deployment time estimates range from12 months to three years.  Allegheny Power stated 
that the time it needed to make the system/equipment upgrades would be between one 
and two years.  Duquesne Light could not estimate the timeframe for enhancements, but 
estimated that 18 to 24 months would be needed for replacement of its billing system.  
FirstEnergy decided that 18 to 24 months would be needed for enhancing its billing 
system; 24-30 months for developing a metering infrastructure.  PECO determined that 
three years would be needed to fully implement its billing system upgrades, which 
include time to complete a requirements analysis, program design, programming, and 
testing and training that would need to be performed concurrent with the DSR project and 
its maintenance workload.  PPL’s deployment estimate is two years.  PPL also suggested 
that DSR consumer education would hopefully be dovetailed with a POLR.  UGI 
recognized that there would be a need to consider company projects and priorities 
occurring simultaneously with a DSR-related billing project that it estimated would 
require approximately 18 to 24 months.  (Editor’s note:  It took three years to build an IT 
infrastructure that included development and testing of Electronic Data Interchange 
(EDI) transactions for enrollment and billing and other customer information 
communications.) 
 

Q.3 Once billing system changes and/or other supporting IT infrastructure are 
implemented, how long would it take to deploy DSR technology to a customer on 
"demand"?  For instance, would an EDC need 30, 60, 90 days, or more or less, to 
provide the technology after receiving the customer's request?  It is understood 
that any billing changes associated with the DSR technology would not be able to 
take effect until a meter read date consistent with the standard "switching rules."    

 
Company responses were fairly uniform on this question, that depending on the type of 
program that on-demand deployment could be achieved within one or two billing cycles, 
consistent with switching rules.  Allegheny Power stated that a phased-in, regional 
educational approach would be an effective way to roll out a large program like this.  For 
programs requiring equipment installation inside a customer premise, i.e., Smart 
Thermostat, PECO suggested that a 60-day timeframe would be based on such access.  
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UGI noted that due to the geography of its service territory, a single wireless 
communication system cannot be utilized with available technology and, therefore, costs 
and installation time could be somewhat higher for some customers. 
 
FirstEnergy qualified its response based upon technology selected and level of demand.  
The company suggested that if there were a high initial demand for the service, 
installation could take from 60 to 120 days, after which a start date could be 30 to 60 
days. 
 
Duquesne Light’s response included a caveat that the physical deployment of interval 
metering and other necessary equipment would take three to five years at a capital cost of 
$327 million with an additional O&M cost of about $6.3 million annually.  Once that is 
installed, the on-demand deployment could be achieved in less than 30 days in most 
cases.  The company stated that in all probability it could be implemented at the 
beginning of the customer’s next billing period following receipt of the customer 
notification and allowing at least one workday for system file maintenance to be 
processed.   
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